In order to understand the mechanism underlying the physiological adaptation of purely aerobic workout, we investigated the effect of 2 months of training on nine males (17-22 year-old) middle distance running agonistic athletes. Blood sample was collected in the morning to analyze: hematological parameters, lipid profile, liver function enzymes [glutamate oxaloacetate transaminase, glutamate pyruvate transaminase, gamma-glutamyl transferase (γ-GT)] and skeletal and myocardial markers of muscle damage [creatin kinase (CK) and creatin kinase MB (CK-MB)]. Endurance training, as it implies high oxygen consumption, should increase reactive oxygen species, but it has been shown that exercise leads to increased activation of antioxidant defenses. In fact, serum levels of γ-GT enzyme and total CK were not increased. On the other hand, a statistical significant reduction of CK-MB has been observed. There were not variations in hematological parameters. As far as the anthropometric value is concerned, after two months of training there was a change in weight (P<0.0001). Finally, any oxidative and biological stress was highlighted in the middle distance runners but, since this is a preliminary study, it would be of interest to replicate the study on a larger sample.
Introduction
Human body has several mechanisms to produce energy. Synthesis, degradation and removal of compounds constitute the metabolism of a subject. Sport requires a considerable metabolic adaptation to meet the increased energy demand, as well as the increased removal of metabolites. Furthermore, biological adaptation depends on type, intensity and duration of exercise. 1, 2 Studies on endurance athletes show typical biochemical changes in 12 to 24 h after exercise; in particular, they show an activity increase of lactate dehydrogenase and creatine kinase (CK) (MM and MB isoforms) enzymes.
Frequently, increased activity/concentration of some biochemical markers-damage related is not accompanied by significant changes in electrocardiogram or in athletic performance. This is illustrated by the fact that some players may have an increase of about 30 times CK activity after 24 h of stress without compromising performance and health. 3, 4 During physical activity, the high energy demand of muscles involves the consumption of a high volume of oxygen 5 by the mitochondrial respiratory chain. [6] [7] [8] The acute physical exercise leads to a high oxidative stress condition characterized by an imbalance between the pro-oxidants and antioxidants species. 9 Oxidative stress from exercise is linked to the phenomenon of muscle fatigue, which results in an increase in the accident rate and a reduction of recovery time. 10 Several studies have shown that endurance activities -especially in untrained subjects -produces oxidative substances. 11, 12 In particular, reactive oxygen species increase levels of lipid peroxidation in cell membranes leading to a decrease in cell membrane fluidity. 2 Depending on how it is carried out, physical activity may be considered as a tool of disease prevention. [13] [14] [15] The correct practice of sport activities improves life's quality and reduces morbidity and mortality of various pathologies. Physical activity have shown many benefits on cardiovascular disease risk factors, but in which way it helps to control weight, condition the heart muscle and moderate stress, is not clear enough. Endurance training seems to be more effective than any other type of training in decreasing fat mass, resting heart rate and lower blood pressure: it has a greater impact on maximum oxygen uptake and it more effectively reduces cardiovascular disease risk factors.
The purpose of the present investigation is to compare baseline hematological parameters and biochemical value after two months of moderate aerobic training in nine non-professional males. In particular, we aim to examine the possible beneficial effects of aerobic exercise on hematological parameters, lipid profile, liver function enzymes and markers of muscle damage. 
Materials and Methods
Nine male professional middle-runners, 19±3 year-old and 175.7±6.4 cm high, were enrolled. During the entire training period and about every two days, the athletes took a mineral salts integrator containing potassium aspartate and magnesium aspartate due to high temperatures and humidity. During the two months of training athletes had no injuries.
The middle runners have different aerobic and anaerobic capabilities than sprinters and long distance runners. Athletes were monitored from August 2012 to the end of September 2012. We chose this period because it has the purpose to improve the functional capabilities of the organism and the training does not focus on achieving a specific physical form. Furthermore, the athletes were willing to partecipate to our study because that period did not include any race and it was not particularly stressfull for them. During this period, they carried out an aerobic-anaerobic workout (75% aerobic and 25% anaerobic); they trained 10 times per week for 60 min, with a double session for 4 days/week and a single session for 2 days/week. Each session included a warm-up and cool-down period involving 20 min of low-intensity walking and light stretching activities. Athletes follow an aerobic/anaerobic (lactacid) protocol that included slow, middle and fast fund, strides and jog sat race speed. Tables 1, 2 and 3 . Changes in the variables from pre-to post-race were analyzed with Student's t-test for paired samples. P<0.05 on a twotailed test was considered as statistically significant. This statistical analysis was performed using GraphPad software.
Results
We investigate the effect of two months of training on middle distance running (800 and 1500 meters) on athletes. The physiological characteristics of middle runners are different from those of sprinters and long distance runners because include a variety of aerobic and anaerobic capabilities. Before and after the training period blood analysis was done in order to evaluate the adaptation of a purely aerobic workout. Cardio-vascular risk factors, blood cell counts and serum enzymes are reported in Tables 1, 2 and 3. As showed in Table 1 , body weight was significantly reduced (P<0.0001), while lipid profile, CHOLt, HDL-c, LDL-c, triglycerides as well as liver function correlated enzymes (GOT, GPT, GT) were unchanged. As previously described by Kraus and colleagues, 16 it is the amount of activity and not necessarily the intensity that is important for the improvement of the lipoprotein profile with exercise programs. Futhermore, during the early stage of training (3 months) they observed a slightly increase in cholesterol level, which starts to decrease after six months and when there is much and a high intensity activity. We were in the period of pre-season training that is just two months, so too short to see a decrease in lipid profile. Markers of muscle damage had a different trend; both total CK and CK-MB decreased but only the latter in a statistically significantly manner (P<0.0173). As regards the hematological parameters, the level remained unchanged after training time. In any case, all parameters kept in a physiological range.
Discussion
There are numerous reports published on the effects of endurance sports such as the 5000 or 10,000 m, but a few investigations addressed hematological and biochemical changes after middle distance running (800 and 1500 m). 17, 18 The aim of this study was to investigate the possible beneficial effects of aerobic training on blood chemical, particularly on serum activity enzymes and hemocytometric test. Regarding lipid profile, we observed a little difference in baseline levels and after two months of training in all parameters. As regard triglycerides levels, there was a decrease after the investigation. This could be a consequence of starting to use body fat as major energy source instead of carboidrates. 19 Body weight decrease (P<0.0001) after training was probably due to the type of aerobic exercise performed. We checked also serum enzyme activity; some of those are particularly correlated with liver function (GOT, GPT and GT) and the others are mainly related with muscular injury (CK and CK-MB). As regards GOT and GPT, there was an important decrease but not in a significant manner. This is probably due to the short term of training. Gamma glutamyl transferase remained unchanged until the end of training; this means that there was no implication of damage to the skeletal muscle and hepatic cells. Moreover, γGT is usually correlated with oxidative stress since it is involved in metabolizing extracellular glutathione which protects cells from oxidative stress by reacting with hydrogen peroxide. 20 To emphasize this results there is also the change in CK and CK-MB value; in fact, we found a decrease both of CK and CK-MB, but more in the latter (P<0.0173). This means that there was a rapid adaption in cardiac muscle but also in skeletal muscle since level decrease in a significant manner. Usually these parameters have been generally considered to be an indirect marker of muscle damage (skeletal and myocardial). However, there is controversy in the literature concerning its validity in reflecting muscle damage as a consequence of level and intensity of physical exercise. 21 
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Conclusions
This study establishes a low impact of this kind of training particularly on skeletal and cardiac muscles as well as on oxidative stress. Red blood cells, HGB and HCT -three indicators of anemia -were normal before and after training, as well as WBC. The change in platelets number was inconsistent with previous studies. One caveat is that the range of observation probably was too short t o enhance several changes in all indicators. Since this is a pilot study, it will be of interest to extend it to a big group, possibly for a longer time, and to compare with athletes from other sports, also by increasing the number of subjects that are involved in the protocol.
